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PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Application No.: Not yet assigned 



Filing Date: 

Applicant: 

Title: 



Herewith 



Sandbach, et al. 



FOLDABLE ALPHA NUMERIC KEYBOARD 



Attorney Docket: 9637-000035 



Box PCT 

Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 



PRELIMINARY AMENDMENT 



Sir: 



Applicant herewith submits this Preliminary Amendment to the application filed 



herewith, for consideration prior to the calculation of the filing fee. 

IN THE SPECIFICATION 
Attached is Exhibit A, showing a marked up version of each amendment, and 
Exhibit B which shows a clean replacement copy of the Specification. 



IN THE CLAIMS 

Please amend Claims 1 - 16 in accordance with the following rewritten 
claims in clean form. Applicant includes herewith an Attachment for Claim Amendments 
showing a marked up version of each amended claim. Please add new claims 1 7 - 20. 
1 . (AMENDED) A device for blow moulding containers of a thermoplastic 
material that has at least one blow station with at least one blow mould that is 
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comprised of at least two blow mould segments held by supports and wherein at 
least one of the blow mould segments is arranged such that it can move relative 
to its support, characterized in that the support (48, 49) is equipped with at least 
two guide elements (5) for the movable blow mould segment and in that the 
guide element (5) has a hard core (8) that is connected to the blow mould 
segment and that is embedded, at least in part, in an elastomer (9) that is carried 
by the support (48, 49). 

2. (AMENDED) A device in accordance with claim 1 , characterized in that 

sections of the core (8) protrude out of the elastomer (9). 

3. (AMENDED) A device in accordance with claim 1 characterized in that the core 
(8) is connected to the blow mould segment by a coupling element. 

4. (AMENDED) A device in accordance with Claim 1 characterized in that the 
combination of the core (8) and the elastomer (9) is designed in the form of a 
sleeve. 

5. (AMENDED) A device in accordance with Claim 1 characterized in that the 
elastomer (9) surrounds the core (8)[ with a rounded shape]. 

6. (AMENDED) A device in accordance with Claim 1 characterized in that the 
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core (8) is directly connected to one mould part (35, 36). 



7. (AMENDED) A device in accordance with Claim 1 characterized in that the 
core (8) is connected to an intermediate shell (18) that supports the mould part 
(35, 36). 



8. (AMENDED) A device in accordance with Claim 1 characterized in that the 
supports (48, 49) are hinge-jointed to one another. 



9. (AMENDED) A device in accordance with Claim 1 characterized in that 

provision is made for the application of pressure to determine positioning of the 
movable blow mould segment. 



10. (AMENDED) A device in accordance with Claim 1 characterized in that one of 
the mould parts (35, 36) can be pneumatically braced with respect to the other 
mould part (35, 36). 



1 1 . (AMENDED) A device in accordance with Claim 1 characterized in that at least 
one of the mould parts (35, 36) is held in place so as to be sealed with respect to 
the support (48, 49). 



12. (AMENDED) A device in accordance with Claim 1 characterized in that, in 
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order to provide a preloading force, provision is made for an area of pressure 
action (15) that is delimited by a circumferential seal (14). 

13. (AMENDED) A device in accordance with Claim 1 characterized in that the 
guide elements (5) are arranged outside the area of pressure action. 

1 4. (AMENDED) A device for blow moulding containers of a thermoplastic material 
that has at least one blow station with at least one blow mould that is comprised 
of at least two blow mould segments held by supports and wherein at least one 
of the blow mould segments is arranged such that it can move relative to its 
support, characterized in that the blow mould segment is sealed by a 
circumferential elastomer seal (14) with respect to the support (48, 49) in an area 
of action provided for the application of pneumatic pressure, and in that the seal 
(14) has a seal lip (26) that makes area contact with the support (48, 49) when 
pressure is applied. 

15. (AMENDED) A device in accordance with claim 14, characterized in that the 
seal lip (26) has a base block (24) that is connected by a tapered part (25) to a 
seal lip (26), sections of which extend a distance from a base projection (27) of 
the base block (24) and, in combination with the base projection (27), delimits a 
seal notch (28). 
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16. (AMENDED) A device in accordance with claim 14, characterized in that the 
seal notch (28) is arranged to face an area of pressure action (15). 

1 7. (NEW) A device in accordance with claim 15, characterized in that the seal 
notch (28) is arranged to face an area of pressure action (15). 

1 8. (NEW) A device in accordance with Claim 7 characterized in that provision is 
made for the application of pressure to determine positioning of the movable 
blow mould segment. 



19. (NEW) A device in accordance with Claim 8 characterized in that provision is 
made for the application of pressure to determine positioning of the movable 
blow mould segment. 



20. (NEW) A device for blow moulding containers of a thermoplastic material that has 
at least one blow station with at least one blow mould that is comprised of at 
least two blow mould segments held by supports and wherein at least one of the 
blow mould segments is arranged such that it can move relative to its support, 
characterized in that the support (48, 49) is equipped with at least two guide 
elements (5) for the movable blow mould segment and in that the guide element 
(5) has a hard core (8) that is connected to the blow mould segment and that is 
embedded, at least in part, in an elastomer (9) that is carried by the support (48, 
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49) and the blow mould segment is sealed by a circumferential elastomer seal 
(14) with respect to the support (48, 49) in an area of action provided for the 
application of pneumatic pressure, and in that the seal (14) has a seal lip (26) 
that makes area contact with the support (48, 49) when pressure is applied. 
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REMARKS 

The above identified application is being amended to place it in proper form for 
United States practice and to eliminate the multiple dependent claims. 

Favorable consideration and allowance of this application is respectfully 
requested. 

Respectfully submitted, 




Reg. No. 27,863 

Harness, Dickey & Pierce, P.L.C. Attorney for Applicants 

P.O. Box 828 

Bloomfield Hills, Ml 48303 

(248) 641-1600 
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EXHIBIT A 

ATTACHMENT FOR AMENDMENT TO THE SPECIFICATION - MARK-UP 

Device for Blow Moulding Containers 



Background and Summary of the Invention 
The invention relates to a device for blow moulding containers of a thermoplastic 
material that has at least one blow station with at least one blow mould that is 
comprised of at least two blow mould segments held by supports and wherein at least 
one of the blow mould segments is arranged such that it can slide relative to its support. 

In this type of container moulding using blow pressure action, preforms of a 
thermoplastic material, for example preforms of PET (polyethylene terephthalate), are 
delivered to different processing stations within a blow moulding machine. Typically, 
such a blow moulding machine has a heater unit and a blow unit[,] in [the vicinity of] 
which the previously temperature treated preform is expanded by biaxial orientation to a 
container. The expansion is accomplished with the use of compressed air, which is 
introduced into the preform to be expanded. The process sequence of such an 
expansion is explained in DE-OS 43 40 291 . 

The basic structure of a blow station for moulding containers is described in DE- 
OS 42 12 583. Options for temperature treatment of the preforms are explained in DE- 
OS 23 52 926. 

Within the device for blow moulding, the preforms and the blow-moulded 
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containers can be transported by means of various handling devices. One proven 
technique in particular is the use of transport mandrels onto which the preforms are 
placed. The preforms can also be handled with other carrying devices, however. For 
example, the use of grippers for handling preforms, and the use of expansion mandrels 
that can be introduced into a mouth area of the preform are also among the available 
designs. 

The aforementioned handling of the preforms takes place on the one hand as 
part of the so-called two-stage process, in which the preforms are first manufactured in 
an injection moulding process, then are stored temporarily, before later being 
conditioned with respect to their temperature and blow moulded into containers. On the 
other hand, application is also found in the so-called one-stage process, in which the , 
preforms are appropriately temperature treated and then blow moulded immediately 
after their production by injection moulding and adequate hardening. 

As regards the blow stations employed, various different embodiments are 
known. In blow stations that are arranged on rotating transport wheels, one frequently 
encounters mould supports that swing open in a book-like fashion. However, it is also 
possible to use mould supports that slide relative to one another or operate in other 
ways. In stationary blow stations, which are especially suitable for accommodating 
multiple cavities for container moulding, plates that typically are arranged parallel to one 
another are used as moulds. 

Typically, devices for processing thermoplastics use moulds that must be suitably 
temperature treated to ensure short process cycles. Often, it is not only temperature 
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treatment to a predetermined temperature level that is performed; instead the mould is 
first heated as a function of the relevant process steps and is cooled after insertion or 
moulding of the thermoplastic is completed in order to attain dimensional stability of the 
plastic item as quickly as possible. 

Oils or water are typically used as temperature control media. These liquid 
temperature control media flow through the parts requiring temperature treatment in the 
area of coolant channels. Heat transfer is accomplished through contact of the 
temperature control medium with the wall of the coolant channel. The efficiency of the 
heat transfer in each case is dependent upon the temperature difference between the 
temperature of the channel wall and the temperature of the temperature control medium 
in a vicinity of the wall. 

During design of the blow stations, different requirements must be met, where 
each optimization made with respect to only a single requirement can be expected to 
have negative effects with regard to the other requirements. On the one hand, for 
example, the lowest possible structural weight is desired, but on the other hand 
adequate structural strength must be provided on account of the exposure to high 
internal pressure. Likewise, it is necessary to ensure that the mould parts are pressed 
together sufficiently strongly despite the internal pressure action so as to avoid 
formation of a gap that would result in a discernible seam in the exterior region of the 
blow-moulded containers. 

Consequently, the object of the present invention is to design a device of the 
aforementioned type that has a low structural weight while achieving convenient guiding 
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of the blow mould segment that can slide relative to its support. 

This object is attained in accordance with the invention in that the support is 
equipped with at least two guide elements for the movable blow mould segment and in 
that the guide segment has a hard core that is connected to the blow mould segment 
and that is embedded, at least in part, in an elastomer that is carried by the support. 

Another object of the present invention is to design a seal such that a strong 
sealing effect is achieved, in order to bolster pneumatic bracing of the movable blow 
mould segment relative to its support. 

This object is attained in accordance with the invention in that the blow mould 
segment is sealed by a circumferential elastomer seal with respect to the support in an 
area of action provided for the application of pneumatic pressure, and in that the seal 
has a seal lip that makes area contact with the support when pressure is applied. 

Due to the use of a guide element with a hard core that is embedded in an 
elastomer, it is possible to support the blow mould segment in a manner similar to the 
use of a stud guide and simultaneously to use the flexible properties of the elastomer to 
compensate for manufacturing tolerances. In addition, in the event of a deflection of the 
blow mould segment, the elastomer provides restoring forces that cause an elastic 
return to the initial position once application of the pneumatic pressure stops. 

The design of the seal with a seal lip that makes area contact with the support 
provides a very strong sealing effect, thus avoiding loss of pressure. As compared to 
seals in the form of O-rings, which provide a merely linear contact surface, the use of 
the area contact seal lip provides a greatly increased sealing effect, and thus offers 
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significantly superior efficiency. 

A direct connection between the core and the blow mould segment can be 
accomplished in that sections of the core protrude out of the elastomer. 

The use of universal components can be supported in that the core is connected 
to the blow mould segment by a coupling element. 

A compact configuration is supported in that the combination of the core and the 
elastomer is designed in the manner of a sleeve. 

To achieve economical manufacture of the necessary recesses for holding the 
components, it is proposed that the elastomer surrounds the core with a rounded shape. 

The number of components used can be reduced in that the core is directly 
connected to one mould part. 

In order to support manufacture of product-specific mould parts that are light in 
weight and are easily interchangeable, it is proposed that the core is connected to an 
intermediate shell that supports the mould part. 

Delivery of preforms and discharge of blow-moulded containers is facilitated in 
that the supports are hinge-jointed to one another. 

An easily implemented preloading can be achieved in that provision is made for 
the application of pressure to determine positioning of the movable blow mould 
segment. 

To ensure that the mould parts abut one another even when internal pressure is 
applied during container moulding, it is proposed that one of the mould parts can be 
pneumatically braced with respect to the other mould part. 
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To accomplish a high degree of efficiency in generating preloading, it is proposed 
that at least one of the mould parts is held in place so as to be sealed with respect to 
the support. 

Further simplification of the configuration can be accomplished in that, in order to 
provide a preloading force, provision is made for an area of pressure action that is 
delimited by a circumferential seal. 

To ensure a high-quality pressure seal with minimal device complexity, provision 
is made for the guide elements to be arranged outside the area of pressure action. 

Large-area contact of the seal lip during the application of pressure is supported 
in that the seal lip has a base block that is connected by a tapered part to a seal lip, 
sections of which lip extend a distance from a base projection of the base block and, in 
combination with the base projection, delimits a seal notch. 

In particular, in order to achieve intended deformation of the seal, it is useful for 
the seal notch to be arranged to face an area of pressure action. 

Brief Description of the Drawings 

[Example] Exemplary embodiments of the invention are represented 
schematically in the drawings[. Shown are:] in which 

Fig. 1[:] is a perspective view of a blow station for manufacturing containers from 
preforms, 

Fig. 2[:] js a longitudinal section through a blow mould in which a preform is 

stretched and expanded, 
Fig. 3[: a sketch to illustrate] is a schematic plan view illustrating a basic structure 
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of a device for blow moulding of containers, 

Fig. 4[:] is a horizontal cross-section through a blow station with two supports 
arranged to pivot relative to one another, and a blow mould segment that 
slides relative to its support all in accordance with the present invention . 

Fig. 5[: an embodiment] is a fragmentary view similar to that of Figure 4but 
showing a modified embodiment [with respect to Fig. 4], using an outer shell 
between the mould supports and the blow mould segments in accordance 
with the present invention . 

Fig. 6[:] is another cross-section view similar to that of Figure 5 but illustrating [to 
illustrate] the installation position of the mounting elements in the area of the 
mould supports in accordance with the present invention . 

Fig. 7[:] is a side view of the blow station, 

Fig. 8[:] is an enlarged cross-sectional view of a seal in accordance with the 

present invention , and 
Fig. 9[:] is a view of the seal [from] of Fig. 8 during the application of a pressure 
medium in accordance with the present invention - 
Description of the Preferred Embodiments 
The basic structure of a device for blow moulding the preforms (1) into containers 
(13) is shown in Fig. 1 and Fig. 2. 

The device for forming the container (13) consists essentially of a blow station 
(33), which is equipped with a blow mould (34) into which can be inserted a preform (1). 
The preform (1) can be an injection-moulded part of polyethylene terephthalate. To 
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permit insertion of the preform (1) in the blow mould (34) and to permit removal of the 
finished container, the blow mould (34) is composed of mould parts (35, 36) and a 
bottom piece (37) that can be positioned by a lifting apparatus (38). The preform (1) can 
be held in the area of the blow station (33) by a transport mandrel (39), which passes 
through a plurality of treatment stations within the device along with the preform (1). 
However, it is also possible to insert the preform (1) directly in the blow mould (34) 
through the use of grippers, for example, or other handling means. 

To permit the delivery of compressed air, a connecting flask (40) is arranged 
beneath the transport mandrel (39); this flask supplies compressed air to the preform (1) 
and simultaneously provides sealing relative to the transport mandrel (39). In a modified 
design, it is also possible to use fixed compressed air lines, of course. 

Stretching of the preform (1) is accomplished with the aid of a stretching rod (41), 
which is positioned by a cylinder (42). However, it is also possible to accomplish 
mechanical positioning of the stretching rod (41) by means of cam segments acted 
upon by follower rollers. The use of cam segments is particularly useful when a plurality 
of blow stations (33) are arranged on a rotating blow wheel. Use of cylinders (42) is 
useful when stationary blow stations (33) are provided. 

In the embodiment shown in Fig. 1 , the stretching system is designed such that a 
tandem arrangement of two cylinders (42) is provided. Before the start of the actual 
stretching process, the stretching rod (41) is first moved by a primary cylinder (43) into 
the region of the bottom (7) of the preform (1). During the actual stretching process, the 
primary cylinder (43) with extended stretching rod is positioned, together with a carriage 
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(44) bearing the primary cylinder (43), by a secondary cylinder (45) or via a cam control. 
In particular, the intent is to use cam control of the secondary cylinder (45) in such a 
way that a current stretching position is given by a guide roll (46), which slides along a 
curved path during the stretching process. The guide roll (46) is pressed against the 
guide path by the secondary cylinder (45). The carriage (44) slides along two guide 
elements (47). 

After the mould parts (35, 36) in the vicinity of supports (48, 49) have closed, the 
supports (48) lock relative to one another by means of a locking device (50). 

In order to adjust to various shapes of the mouth section (2), provision is made to 
use separate thread inserts (51) in the area of the blow mould (34), as shown in Fig. 2. 

In addition to the blow-moulded container (13), Fig. 2 also shows the preform (1), 
indicated by dashed lines, and a developing container bubble (14) in schematic form. 

Fig. 3 shows the basic structure of a blow moulding machine that is equipped 
with a rotating heat wheel (52) as well as a rotating blow wheel (53). Starting at a 
preform inlet (54), the preforms (1) are transported by transfer wheels (55, 56) into the 
area of the heat wheel (52). Arranged along the heat wheel (52) are radiant heaters (57) 
and fans (58) for temperature treatment of the preforms (1). After sufficient temperature 
treatment of the preforms (1), they are transferred to the [heat] flow wheel [(52)] 53; the 
blow stations (33) are arranged near the latter. The finished, blow moulded containers 
(13) are delivered to an output section (59) by additional transfer wheels. 

To be able to mould a preform (1) into a container (13) in such a way that the 
container (13) has material properties that ensure a long shelf life of foods, more 
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particularly beverages, placed in the container (13), special process steps must be 
followed during the heating and orientation of the preforms (1). Moreover, beneficial 
effects can be achieved by adhering to special dimensioning guidelines. 

A variety of plastics can be used as the thermoplastic material. Examples of 
plastics that may be used include PET, PEN and polypropylene. 

Expansion of the preforms (1) during the orientation process is accomplished 
through the delivery of compressed air. The delivery of compressed air is divided into a 
preblow phase, in which gas, for example compressed air, is delivered at a low pressure 
level, and a subsequent primary blow phase, in which gas is delivered at a higher 
pressure level. Typically, compressed air at a pressure in the range from 10 bar to 25 
bar is used during the preblow phase, and compressed air at a pressure in the range 
from 25 bar to 40 bar is used during the primary blow phase. 

It can be seen from the horizontal cross-section view in Fig. 4 that the supports 
(48, 49) are arranged to pivot relative to an axis of rotation (2). The locking device (50) 
is located in the vicinity of the edges of the support (48, 49) facing away from the axis of 
rotation (2), and can consist of a locking pin (3) that is carried in locking sleeves (4). In 
particular, the intent is for the supports (48, 49) to be equipped alternatingly with locking 
sleeves (4) in such a way that, when the locking pin (3) is moved, the supports (48, 49) 
are either locked or released relative to one another, depending on the position at the 
time. 

It can also be seen from Fig. 4 that the mould part (36) is held relative to the 
associated support (49) by a guide element (5). The guide element (5) permits the 
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mould part (36) to slide relative to the support (49) toward a preloading axis [(16)] 6. In 
particular, the intent is to position the preloading axis (6) essentially perpendicular to a 
parting surface (7). 

The guide element (5) consists essentially of a hard core (8) that is embedded in 
an elastomer (9). In the embodiment shown in Fig. 4, the elastomer (9) is surrounded by 
a sleeve (10) whose position toward the preloading axis (6) is predetermined by an 
outer flange (11) relative to the support (49). In particular, the intent is to arrange the 
sleeve (10) concentric to the preloading axis (6), and the elastomer (9) likewise 
annularly relative to the preloading axis (6). The mould part (36) is connected to the 
core (8) by a threaded fastener (12). 

On account of the core (8) being embedded in the elastomer (9), it is possible to 
accomplish relative motion of the core (8) with respect to the support (49) toward the 
preloading axis (6). Once an appropriate regulating force stops being applied to the 
mould part (36), the inherent elasticity of the elastomer (9) generates a restoring force, 
which can be supported if necessary by additional spring forces from separate spring 
elements or by an active restoring force opposing the regulating force. 

For the application of preloading forces, the particular intent is to arrange a seal 
(14) between the mould part (36) and the support (49); this seal encloses an area of 
pressure action (15). A pneumatic overpressure can be directed toward the area of 
pressure action (15), which generates the action of force as a function of the exposed 
area of action. 
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In addition, the combination of the elastomer (9) and the core (8) makes it 
possible to make positioning movements transverse or diagonal to the preloading axis 
(6). Such movements can be necessary on account of manufacturing tolerances, if 
alignment elements (16, 17), which can take the form of appropriate prismatic stones for 
example, engage in one another when the mould parts (35, 36) are brought together 
and accomplish exact alignment of the mould parts (35, 36) relative to one another. 

Fig. 5 shows an embodiment in which intermediate shells (18) are arranged 
between the mould parts (35, 36) and the supports (48, 49). In this case, the 
intermediate shells (18) hold the mould parts (35, 36), for example with the aid of quick- 
release fasteners. In this embodiment, the seal (14) is located in the vicinity of a back of 
the intermediate shell (18) facing the supports (49). Guidance and mounting of the 
intermediate shell (18) relative to the support (49), in turn, can be accomplished by the 
guide elements (5) with core (8) and elastomer (9) shown in Fig. 4. 

Supply of the pressurized gas to the area of pressure action (15), which is 
encompassed by the seal (14), is accomplished by a pressure feed line (19). After 
appropriate pneumatic switching operations have been performed, the pressurized gas 
can be bled off again through the pressure feed line (19). 

Fig. 6 shows an embodiment in which a spring element (20) supports restoration 
of the mould part (36) after application of the preloading force has stopped. The spring 
element (20) can take the form of a coil spring that is arranged in a depression (21) in 
the support (49), and acts upon a connecting pin (23) either directly or through an 
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interposed clamping sleeve (22); said connecting pin is screwed into the mould part (36) 
or an intermediate shell (18) and extends through the support (49). 

Fig. 7 shows the spatial arrangement of two guide elements (5), four spring 
elements (20) and the seal (14) relative to one another when an intermediate shell (18) 
is used. It is evident that a symmetrical arrangement of the components relative to a 
center line has been realized. In particular, the spring elements (20) and the guide 
elements (5) are arranged outside of the area of pressure action, as well. 

Fig. 8 shows an enlarged cross-section of the cross-sectional profile of the seal 
(14). It is evident, in particular, that the seal (14) has a base block (24) that can be 
inserted in the mould part (36) or the intermediate shell (18) and is held thereby. The 
base block (24) transitions through a tapered part (25) to a seal lip (26). The seal lip 
(26) delimits, across from a base projection (27) of the base block (24), a U-shaped or 
V-shaped seal notch (28). 

Fig. 9 shows the seal (14) during the application of pressure on the pressure 
action area (15). Here, a space occurring between the support (48) and the mould part 
(36) or the intermediate shell (18) is shown enlarged as compared to real conditions in 
order to illustrate the deformation of the seal (14). It is evident, in particular, that a 
deformation in the vicinity of the tapered part (25) occurs in such a way that the seal lip 
(26) makes large area contact with the support (48). Extremely good sealing action is 
achieved in this way. The deformation takes place as a result of the application of 
pressure in the pressure action area (15). After the application of pressure is stopped, 
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the seal (14) returns to its original shape as a result of the restoring forces inherent 
the material. 



Vogel, et al. 

Preliminary Amendment 
Page 22 of 39 



EXHIBIT B 

ATTACHMENT FOR AMENDMENT TO THE SPECIFICATION - CLEAN COPY 

Device for Blow Moulding Containers 

Background and Summary of the Invention 
The invention relates to a device for blow moulding containers of a thermoplastic 
material that has at least one blow station with at least one blow mould that is 
comprised of at least two blow mould segments held by supports and wherein at least 
one of the blow mould segments is arranged such that it can slide relative to its support. 

In this type of container moulding using blow pressure action, preforms of a 
thermoplastic material, for example preforms of PET (polyethylene terephthalate), are 
delivered to different processing stations within a blow moulding machine. Typically, 
such a blow moulding machine has a heater unit and a blow unit in which the previously 
temperature treated preform is expanded by biaxial orientation to a container. The 
expansion is accomplished with the use of compressed air, which is introduced into the 
preform to be expanded. The process sequence of such an expansion is explained in 
DE-OS 43 40 291. 

The basic structure of a blow station for moulding containers is described in DE- 
OS 42 12 583. Options for temperature treatment of the preforms are explained in DE- 
OS 23 52 926. 

Within the device for blow moulding, the preforms and the blow-moulded 
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containers can be transported by means of various handling devices. One proven 
technique in particular is the use of transport mandrels onto which the preforms are 
placed. The preforms can also be handled with other carrying devices, however. For 
example, the use of grippers for handling preforms, and the use of expansion mandrels 
that can be introduced into a mouth area of the preform are also among the available 
designs. 

The aforementioned handling of the preforms takes place on the one hand as 
part of the so-called two-stage process, in which the preforms are first manufactured in 
an injection moulding process, then are stored temporarily, before later being 
conditioned with respect to their temperature and blow moulded into containers. On the 
other hand, application is also found in the so-called one-stage process, in which the 
preforms are appropriately temperature treated and then blow moulded immediately 
after their production by injection moulding and adequate hardening. 

As regards the blow stations employed, various different embodiments are 
known. In blow stations that are arranged on rotating transport wheels, one frequently 
encounters mould supports that swing open in a book-like fashion. However, it is also 
possible to use mould supports that slide relative to one another or operate in other 
ways. In stationary blow stations, which are especially suitable for accommodating 
multiple cavities for container moulding, plates that typically are arranged parallel to one 
another are used as moulds. 

Typically, devices for processing thermoplastics use moulds that must be suitably 
temperature treated to ensure short process cycles. Often, it is not only temperature 
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treatment to a predetermined temperature level that is performed; instead the mould is 
first heated as a function of the relevant process steps and is cooled after insertion or 
moulding of the thermoplastic is completed in order to attain dimensional stability of the 
plastic item as quickly as possible. 

Oils or water are typically used as temperature control media. These liquid 
temperature control media flow through the parts requiring temperature treatment in the 
area of coolant channels. Heat transfer is accomplished through contact of the 
temperature control medium with the wall of the coolant channel. The efficiency of the 
heat transfer in each case is dependent upon the temperature difference between the 
temperature of the channel wall and the temperature of the temperature control medium 
in a vicinity of the wall. 

During design of the blow stations, different requirements must be met, where 
each optimization made with respect to only a single requirement can be expected to 
have negative effects with regard to the other requirements. On the one hand, for 
example, the lowest possible structural weight is desired, but on the other hand 
adequate structural strength must be provided on account of the exposure to high 
internal pressure. Likewise, it is necessary to ensure that the mould parts are pressed 
together sufficiently strongly despite the internal pressure action so as to avoid 
formation of a gap that would result in a discernible seam in the exterior region of the 
blow-moulded containers. 

Consequently, the object of the present invention is to design a device of the 
aforementioned type that has a low structural weight while achieving convenient guiding 
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of the blow mould segment that can slide relative to its support. 

This object is attained in accordance with the invention in that the support is 
equipped with at least two guide elements for the movable blow mould segment and in 
that the guide segment has a hard core that is connected to the blow mould segment 
and that is embedded, at least in part, in an elastomer that is carried by the support. 

Another object of the present invention is to design a seal such that a strong 
sealing effect is achieved, in order to bolster pneumatic bracing of the movable blow 
mould segment relative to its support. 

This object is attained in accordance with the invention in that the blow mould 
segment is sealed by a circumferential elastomer seal with respect to the support in an 
area of action provided for the application of pneumatic pressure, and in that the seal 
has a seal lip that makes area contact with the support when pressure is applied. 

Due to the use of a guide element with a hard core that is embedded in an 
elastomer, it is possible to support the blow mould segment in a manner similar to the 
use of a stud guide and simultaneously to use the flexible properties of the elastomer to 
compensate for manufacturing tolerances. In addition, in the event of a deflection of the 
blow mould segment, the elastomer provides restoring forces that cause an elastic 
return to the initial position once application of the pneumatic pressure stops. 

The design of the seal with a seal lip that makes area contact with the support 
provides a very strong sealing effect, thus avoiding loss of pressure. As compared to 
seals in the form of O-rings, which provide a merely linear contact surface, the use of 
the area contact seal lip provides a greatly increased sealing effect, and thus offers 
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significantly superior efficiency. 

A direct connection between the core and the blow mould segment can be 
accomplished in that sections of the core protrude out of the elastomer. 

The use of universal components can be supported in that the core is connected 
to the blow mould segment by a coupling element. 

A compact configuration is supported in that the combination of the core and the 
elastomer is designed in the manner of a sleeve. 

To achieve economical manufacture of the necessary recesses for holding the 
components, it is proposed that the elastomer surrounds the core with a rounded shape. 

The number of components used can be reduced in that the core is directly 
connected to one mould part. 

In order to support manufacture of product-specific mould parts that are light in 
weight and are easily interchangeable, it is proposed that the core is connected to an 
intermediate shell that supports the mould part. 

Delivery of preforms and discharge of blow-moulded containers is facilitated in 
that the supports are hinge-jointed to one another. 

An easily implemented preloading can be achieved in that provision is made for 
the application of pressure to determine positioning of the movable blow mould 
segment. 

To ensure that the mould parts abut one another even when internal pressure is 
applied during container moulding, it is proposed that one of the mould parts can be 
pneumatically braced with respect to the other mould part. 
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To accomplish a high degree of efficiency in generating preloading, it is proposed 
that at least one of the mould parts is held in place so as to be sealed with respect to 
the support. 

Further simplification of the configuration can be accomplished in that, in order to 
provide a preloading force, provision is made for an area of pressure action that is 
delimited by a circumferential seal. 

To ensure a high-quality pressure seal with minimal device complexity, provision 
is made for the guide elements to be arranged outside the area of pressure action. 

Large-area contact of the seal lip during the application of pressure is supported 
in that the seal lip has a base block that is connected by a tapered part to a seal lip, 
sections of which lip extend a distance from a base projection of the base block and, in 
combination with the base projection, delimits a seal notch. 

In particular, in order to achieve intended deformation of the seal, it is useful for 
the seal notch to be arranged to face an area of pressure action. 

Brief Description of the Drawings 

Exemplary embodiments of the invention are represented schematically in the 
drawings in which 

Fig. 1 is a perspective view of a blow station for manufacturing containers from 
preforms, 

Fig. 2 is a longitudinal section through a blow mould in which a preform is 

stretched and expanded, 
Fig. 3 is a schematic plan view illustrating a basic structure of a device for blow 
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moulding of containers, 
Fig. 4 is a horizontal cross-section through a blow station with two supports 

arranged to pivot relative to one another, and a blow mould segment that 

slides relative to its support all in accordance with the present invention, 
Fig. 5 is a fragmentary view similar to that of Figure 4 but showing a modified 

embodiment, using an outer shell between the mould supports and the blow 

mould segments in accordance with the present invention, 
Fig. 6 is another cross-section view similar to that of Figure 5 but illustrating the 

installation position of the mounting elements in the area of the mould 

supports in accordance with the present invention, 
Fig. 7 is a side view of the blow station, 

Fig. 8 is an enlarged cross-sectional view of a seal in accordance with the 

present invention, and 
Fig. 9 is a view of the seal of Fig. 8 during the application of a pressure medium 
in accordance with the present invention. 

Description of the Preferred Embodiments 
The basic structure of a device for blow moulding the preforms (1) into containers 
(13) is shown in Fig. 1 and Fig. 2. 

The device for forming the container (13) consists essentially of a blow station 
(33), which is equipped with a blow mould (34) into which can be inserted a preform (1). 
The preform (1) can be an injection-moulded part of polyethylene terephthalate. To 
permit insertion of the preform (1) in the blow mould (34) and to permit removal of the 
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finished container, the blow mould (34) is composed of mould parts (35, 36) and a 
bottom piece (37) that can be positioned by a lifting apparatus (38). The preform (1) can 
be held in the area of the blow station (33) by a transport mandrel (39), which passes 
through a plurality of treatment stations within the device along with the preform (1). 
However, it is also possible to insert the preform (1) directly in the blow mould (34) 
through the use of grippers, for example, or other handling means. 

To permit the delivery of compressed air, a connecting flask (40) is arranged 
beneath the transport mandrel (39); this flask supplies compressed air to the preform (1) 
and simultaneously provides sealing relative to the transport mandrel (39). In a modified 
design, it is also possible to use fixed compressed air lines, of course. 

Stretching of the preform (1) is accomplished with the aid of a stretching rod (41), 
which is positioned by a cylinder (42). However, it is also possible to accomplish 
mechanical positioning of the stretching rod (41) by means of cam segments acted 
upon by follower rollers. The use of cam segments is particularly useful when a plurality 
of blow stations (33) are arranged on a rotating blow wheel. Use of cylinders (42) is 
useful when stationary blow stations (33) are provided. 

In the embodiment shown in Fig. 1 , the stretching system is designed such that a 
tandem arrangement of two cylinders (42) is provided. Before the start of the actual 
stretching process, the stretching rod (41) is first moved by a primary cylinder (43) into 
the region of the bottom (7) of the preform (1). During the actual stretching process, the 
primary cylinder (43) with extended stretching rod is positioned, together with a carriage 
(44) bearing the primary cylinder (43), by a secondary cylinder (45) or via a cam control. 
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In particular, the intent is to use cam control of the secondary cylinder (45) in such a 
way that a current stretching position is given by a guide roll (46), which slides along a 
curved path during the stretching process. The guide roll (46) is pressed against the 
guide path by the secondary cylinder (45). The carriage (44) slides along two guide 
elements (47). 

After the mould parts (35, 36) in the vicinity of supports (48, 49) have closed, the 
supports (48) lock relative to one another by means of a locking device (50). 

In order to adjust to various shapes of the mouth section (2), provision is made to 
use separate thread inserts (51) in the area of the blow mould (34), as shown in Fig. 2. 

In addition to the blow-moulded container (13), Fig. 2 also shows the preform (1), 
indicated by dashed lines, and a developing container bubble (14) in schematic form. 

Fig. 3 shows the basic structure of a blow moulding machine that is equipped 
with a rotating heat wheel (52) as well as a rotating blow wheel (53). Starting at a 
preform inlet (54), the preforms (1) are transported by transfer wheels (55, 56) into the 
area of the heat wheel (52). Arranged along the heat wheel (52) are radiant heaters (57) 
and fans (58) for temperature treatment of the preforms (1). After sufficient temperature 
treatment of the preforms (1), they are transferred to the flow wheel 53; the blow 
stations (33) are arranged near the latter. The finished, blow moulded containers (13) 
are delivered to an output section (59) by additional transfer wheels. 

To be able to mould a preform (1 ) into a container (1 3) in such a way that the 
container (13) has material properties that ensure a long shelf life of foods, more 
particularly beverages, placed in the container (13), special process steps must be 
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followed during the heating and orientation of the preforms (1). Moreover, beneficial 
effects can be achieved by adhering to special dimensioning guidelines. 

A variety of plastics can be used as the thermoplastic material. Examples of 
plastics that may be used include PET, PEN and polypropylene. 

Expansion of the preforms (1) during the orientation process is accomplished 
through the delivery of compressed air. The delivery of compressed air is divided into a 
preblow phase, in which gas, for example compressed air, is delivered at a low pressure 
level, and a subsequent primary blow phase, in which gas is delivered at a higher 
pressure level. Typically, compressed air at a pressure in the range from 10 bar to 25 
bar is used during the preblow phase, and compressed air at a pressure in the range 
from 25 bar to 40 bar is used during the primary blow phase. 

It can be seen from the horizontal cross-section view in Fig. 4 that the supports 
(48, 49) are arranged to pivot relative to an axis of rotation (2). The locking device (50) 
is located in the vicinity of the edges of the support (48, 49) facing away from the axis of 
rotation (2), and can consist of a locking pin (3) that is carried in locking sleeves (4). In 
particular, the intent is for the supports (48, 49) to be equipped alternatingly with locking 
sleeves (4) in such a way that, when the locking pin (3) is moved, the supports (48, 49) 
are either locked or released relative to one another, depending on the position at the 
time. 

It can also be seen from Fig. 4 that the mould part (36) is held relative to the 
associated support (49) by a guide element (5). The guide element (5) permits the 
mould part (36) to slide relative to the support (49) toward a preloading axis 6. In 
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particular, the intent is to position the preloading axis (6) essentially perpendicular to a 
parting surface (7). 

The guide element (5) consists essentially of a hard core (8) that is embedded in 
an elastomer (9). In the embodiment shown in Fig. 4, the elastomer (9) is surrounded by 
a sleeve (10) whose position toward the preloading axis (6) is predetermined by an 
outer flange (11) relative to the support (49). In particular, the intent is to arrange the 
sleeve (10) concentric to the preloading axis (6), and the elastomer (9) likewise 
annularly relative to the preloading axis (6). The mould part (36) is connected to the 
core (8) by a threaded fastener (12). 

On account of the core (8) being embedded in the elastomer (9), it is possible to 
accomplish relative motion of the core (8) with respect to the support (49) toward the 
preloading axis (6). Once an appropriate regulating force stops being applied to the 
mould part (36), the inherent elasticity of the elastomer (9) generates a restoring force, 
which can be supported if necessary by additional spring forces from separate spring 
elements or by an active restoring force opposing the regulating force. 

For the application of preloading forces, the particular intent is to arrange a seal 
(14) between the mould part (36) and the support (49); this seal encloses an area of 
pressure action (15). A pneumatic overpressure can be directed toward the area of 
pressure action (15), which generates the action of force as a function of the exposed 
area of action. 

In addition, the combination of the elastomer (9) and the core (8) makes it 
possible to make positioning movements transverse or diagonal to the preloading axis 
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(6). Such movements can be necessary on account of manufacturing tolerances, if 
alignment elements (16, 17), which can take the form of appropriate prismatic stones for 
example, engage in one another when the mould parts (35, 36) are brought together 
and accomplish exact alignment of the mould parts (35, 36) relative to one another. 

Fig. 5 shows an embodiment in which intermediate shells (18) are arranged 
between the mould parts (35, 36) and the supports (48, 49). In this case, the 
intermediate shells (18) hold the mould parts (35, 36), for example with the aid of quick- 
release fasteners. In this embodiment, the seal (14) is located in the vicinity of a back of 
the intermediate shell (18) facing the supports (49). Guidance and mounting of the 
intermediate shell (18) relative to the support (49), in turn, can be accomplished by the 
guide elements (5) with core (8) and elastomer (9) shown in Fig. 4. 

Supply of the pressurized gas to the area of pressure action (15), which is 
encompassed by the seal (14), is accomplished by a pressure feed line (19). After 
appropriate pneumatic switching operations have been performed, the pressurized gas 
can be bled off again through the pressure feed line (19). 

Fig. 6 shows an embodiment in which a spring element (20) supports restoration 
of the mould part (36) after application of the preloading force has stopped. The spring 
element (20) can take the form of a coil spring that is arranged in a depression (21) in 
the support (49), and acts upon a connecting pin (23) either directly or through an 
interposed clamping sleeve (22); said connecting pin is screwed into the mould part (36) 
or an intermediate shell (18) and extends through the support (49). 
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Fig. 7 shows the spatial arrangement of two guide elements (5), four spring 
elements (20) and the seal (14) relative to one another when an intermediate shell (18) 
is used. It is evident that a symmetrical arrangement of the components relative to a 
center line has been realized. In particular, the spring elements (20) and the guide 
elements (5) are arranged outside of the area of pressure action, as well. 

Fig. 8 shows an enlarged cross-section of the cross-sectional profile of the seal 
(14). It is evident, in particular, that the seal (14) has a base block (24) that can be 
inserted in the mould part (36) or the intermediate shell (18) and is held thereby. The 
base block (24) transitions through a tapered part (25) to a seal lip (26). The seal lip 
(26) delimits, across from a base projection (27) of the base block (24), a U-shaped or 
V-shaped seal notch (28). 

Fig. 9 shows the seal (14) during the application of pressure on the pressure 
action area (15). Here, a space occurring between the support (48) and the mould part 
(36) or the intermediate shell (18) is shown enlarged as compared to real conditions in 
order to illustrate the deformation of the seal (14). It is evident, in particular, that a 
deformation in the vicinity of the tapered part (25) occurs in such a way that the seal lip 
(26) makes large area contact with the support (48). Extremely good sealing action is 
achieved in this way. The deformation takes place as a result of the application of 
pressure in the pressure action area (15). After the application of pressure is stopped, 
the seal (14) returns to its original shape as a result of the restoring forces inherent in 
the material. 
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ATTACHMENT FOR CLAIM AMENDMENTS 

The following is a marked up version of each amended claim in which 
underlines indicates insertions and brackets indicate deletions. 

CLAIMS 

1 . (AMENDED) A [D]device for blow moulding containers of a thermoplastic 
material that has at least one blow station with at least one blow mould that is 
comprised of at least two blow mould segments held by supports and wherein at 
least one of the blow mould segments is arranged such that it can [slide] move 
relative to its support, characterized in that the support (48, 49) is equipped with 
at least two guide elements (5) for the movable blow mould segment and in that 
the guide element (5) has a hard core (8) that is connected to the blow mould 
segment and that is embedded, at least in part, in an elastomer (9) that is carried 
by the support (48, 49). 

2. (AMENDED) A [D]device in accordance with claim 1 , characterized in that 
sections of the core (8) protrude out of the elastomer (9). 

3. (AMENDED) A [D]device in accordance with claim 1 [or 2J characterized in 
that the core (8) is connected to the blow mould segment by a coupling element. 
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4. (AMENDED) A [D]device in accordance with Claim 1 [one of claims 1 through 3,] 
characterized in that the combination of the core (8) and the elastomer (9) is 
designed in the [manner] form of a sleeve. 



5. (AMENDED) A [D]device in accordance with Claim 1 [one of claims 1 through 4,] 
characterized in that the elastomer (9) surrounds the core (8)[ with a rounded 
shape]. 



6. (AMENDED) A [D]device in accordance with Claim 1 [one of claims 1 through 5,] 
characterized in that the core (8) is directly connected to one mould part (35, 
36). 



7. (AMENDED) A [D]device in accordance with Claim 1 [one of claims 1 through 5,] 
characterized in that the core (8) is connected to an intermediate shell (18) that 
supports the mould part (35, 36). 



8. (AMENDED) A [DJdevice in accordance with Claim 1 [one of claims 1 through 7,] 
characterized in that the supports (48, 49) are hinge-jointed to one another. 



9. (AMENDED) A [D]device in accordance with Claim 1 [one of claims 1 through 8,] 
characterized in that provision is made for the application of pressure to 
determine positioning of the movable blow mould segment. 
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10. (AMENDED) A [D]device in accordance with Claim 1 [one of claims 1 through 9,] 
characterized in that one of the mould parts (35, 36) can be pneumatically 
braced with respect to the other mould part (35, 36). 

1 1 . (AMENDED) A [DJdevice in accordance with Claim 1 [one of claims 1 through 
10], characterized in that at least one of the mould parts (35, 36) is held in 
place so as to be sealed with respect to the support (48, 49). 

12. (AMENDED) A [DJdevice in accordance with Claim 1 [one of claims 1 through 
1 1 ,] characterized in that, in order to provide a preloading force, provision is 
made for an area of pressure action (15) that is delimited by a circumferential 
seal (14). 

1 3. (AMENDED) A [D]device in accordance with Claim 1 [one of claims 1 0 through 
12,] characterized in that the guide elements (5) are arranged outside the area 
of pressure action. 

14. (AMENDED) A [D]device for blow moulding containers of a thermoplastic 
material that has at least one blow station with at least one blow mould that is 
comprised of at least two blow mould segments held by supports and wherein at 
least one of the blow mould segments is arranged such that it can [slide] move 
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relative to its support, characterized in that the blow mould segment is sealed 
by a circumferential elastomer seal (14) with respect to the support (48, 49) in an 
area of action provided for the application of pneumatic pressure, and in that the 
seal (14) has a seal lip (26) that makes area contact with the support (48, 49) 
when pressure is applied. 

15. (AMENDED) A [D]device in accordance with claim 14, characterized in that the 
seal lip (26) has a base block (24) that is connected by a tapered part (25) to a 
seal lip (26), sections of which extend a distance from a base projection (27) of 
the base block (24) and, in combination with the base projection (27), delimits a 
seal notch (28). 

16. (AMENDED) A [DJdevice in accordance with claim 14 [or 15], characterized in 
that the seal notch (28) is arranged to face an area of pressure action (15). 

17. (NEW) A device in accordance with claim 15, characterized in that the seal 
notch (28) is arranged to face an area of pressure action (15). 

18. (NEW) A device in accordance with Claim 7 characterized in that provision is 
made for the application of pressure to determine positioning of the movable 
blow mould segment. 
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19. (NEW) A device in accordance with Claim 8 characterized in that provision is 
made for the application of pressure to determine positioning of the movable 
blow mould segment. 



20. (NEW) A device for blow moulding containers of a thermoplastic material that has 
at least one blow station with at least one blow mould that is comprised of at 
least two blow mould segments held by supports and wherein at least one of the 
blow mould segments is arranged such that it can move relative to its support, 
characterized in that the support (48, 49) is equipped with at least two guide 
elements (5) for the movable blow mould segment and in that the guide element 
(5) has a hard core (8) that is connected to the blow mould segment and that is 
embedded, at least in part, in an elastomer (9) that is carried by the support (48, 
49) and the blow mould segment is sealed by a circumferential elastomer seal 
(14) with respect to the support (48, 49) in an area of action provided for the 
application of pneumatic pressure, and in that the seal (14) has a seal lip (26) 
that makes area contact with the support (48, 49) when pressure is applied. 
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[Translation from German] 



Device for Blow Moulding Containers 



The invention relates to a device for blow moulding containers of a thermoplastic 
material that has at least one blow station with at least one blow mould that is 
comprised of at least two blow mould segments held by supports and wherein at least 
one of the blow mould segments is arranged such that it can slide relative to its support. 

In this type of container moulding using blow pressure action, preforms of a 
thermoplastic material, for example preforms of PET (polyethylene terephthalate), are 
delivered to different processing stations within a blow moulding machine. Typically, 
such a blow moulding machine has a heater unit and a blow unit, in the vicinity of which 
the previously temperature treated preform is expanded by biaxial orientation to a 
container. The expansion is accomplished with the use of compressed air, which is 
introduced into the preform to be expanded. The process sequence of such an 
expansion is explained in DE-OS 43 40 291 . 

The basic structure of a blow station for moulding containers is described in DE- 
OS 42 12 583. Options for temperature treatment of the preforms are explained in DE- 
OS 23 52 926. 

Within the device for blow moulding, the preforms and the blow-moulded 
containers can be transported by means of various handling devices. One proven 
technique in particular is the use of transport mandrels onto which the preforms are 



placed. The preforms can also be handled with other carrying devices, however. For 
example, the use of grippers for handling preforms, and the use of expansion mandrels 
that can be introduced into a mouth area of the preform are also among the available 
designs. 

The aforementioned handling of the preforms takes place on the one hand as 
part of the so-called two-stage process, in which the preforms are first manufactured in 
an injection moulding process, then are stored temporarily, before later being 
conditioned with respect to their temperature and blow moulded into containers. On the 
other hand, application is also found in the so-called one-stage process, in which the 
preforms are appropriately temperature treated and then blow moulded immediately 
after their production by injection moulding and adequate hardening. 

As regards the blow stations employed, various different embodiments are 
known. In blow stations that are arranged on rotating transport wheels, one frequently 
encounters mould supports that swing open in a book-like fashion. However, it is also 
possible to use mould supports that slide relative to one another or operate in other 
ways. In stationary blow stations, which are especially suitable for accommodating 
multiple cavities for container moulding, plates that typically are arranged parallel to one 
another are used as moulds. 

Typically, devices for processing thermoplastics use moulds that must be suitably 
temperature treated to ensure short process cycles. Often, it is not only temperature 
treatment to a predetermined temperature level that is performed; instead the mould is 
first heated as a function of the relevant process steps and is cooled after insertion or 



moulding of the thermoplastic is completed in order to attain dimensional stability of the 
plastic item as quickly as possible. 

Oils or water are typically used as temperature control media. These liquid 
temperature control media flow through the parts requiring temperature treatment in the 
area of coolant channels. Heat transfer is accomplished through contact of the 
temperature control medium with the wall of the coolant channel. The efficiency of the 
heat transfer in each case is dependent upon the temperature difference between the 
temperature of the channel wall and the temperature of the temperature control medium 
in a vicinity of the wall. 

During design of the blow stations, different requirements must be met, where 
each optimization made with respect to only a single requirement can be expected to 
have negative effects with regard to the other requirements. On the one hand, for 
example, the lowest possible structural weight is desired, but on the other hand 
adequate structural strength must be provided on account of the exposure to high 
internal pressure. Likewise, it is necessary to ensure that the mould parts are pressed 
together sufficiently strongly despite the internal pressure action so as to avoid 
formation of a gap that would result in a discernible seam in the exterior region of the 
blow-moulded containers. 

Consequently, the object of the present invention is to design a device of the 
aforementioned type that has a low structural weight while achieving convenient guiding 
of the blow mould segment that can slide relative to its support. 

This object is attained in accordance with the invention in that the support is 
equipped with at least two guide elements for the movable blow mould segment and in 
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that the guide segment has a hard core that is connected to the blow mould segment 
and that is embedded, at least in part, in an elastomer that is carried by the support. 

Another object of the present invention is to design a seal such that a strong 
sealing effect is achieved, in order to bolster pneumatic bracing of the movable blow 
mould segment relative to its support. 

This object is attained in accordance with the invention in that the blow mould 
segment is sealed by a circumferential elastomer seal with respect to the support in an 
area of action provided for the application of pneumatic pressure, and in that the seal 
has a seal lip that makes area contact with the support when pressure is applied. 

Due to the use of a guide element with a hard core that is embedded in an 
elastomer, it is possible to support the blow mould segment in a manner similar to the 
use of a stud guide and simultaneously to use the flexible properties of the elastomer to 
compensate for manufacturing tolerances. In addition, in the event of a deflection of the 
blow mould segment, the elastomer provides restoring forces that cause an elastic 
return to the initial position once application of the pneumatic pressure stops. 

The design of the seal with a seal lip that makes area contact with the support 
provides a very strong sealing effect, thus avoiding loss of pressure. As compared to 
seals in the form of O-rings, which provide a merely linear contact surface, the use of 
the area contact seal lip provides a greatly increased sealing effect, and thus offers 
significantly superior efficiency. 

A direct connection between the core and the blow mould segment can be 
accomplished in that sections of the core protrude out of the elastomer. 
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The use of universal components can be supported in that the core is connected 
to the blow mould segment by a coupling element. 

A compact configuration is supported in that the combination of the core and the 
elastomer is designed in the manner of a sleeve. 

To achieve economical manufacture of the necessary recesses for holding the 
components, it is proposed that the elastomer surrounds the core with a rounded shape. 

The number of components used can be reduced in that the core is directly 

connected to one mould part. 

In order to support manufacture of product-specific mould parts that are light in 
weight and are easily interchangeable, it is proposed that the core is connected to an 
intermediate shell that supports the mould part. 

Delivery of preforms and discharge of blow-moulded containers is facilitated in 
that the supports are hinge-jointed to one another. 

An easily implemented preloading can be achieved in that provision is made for 
the application of pressure to determine positioning of the movable blow mould 
segment. 

To ensure that the mould parts abut one another even when internal pressure is 
applied during container moulding, it is proposed that one of the mould parts can be 
pneumatically braced with respect to the other mould part. 

To accomplish a high degree of efficiency in generating preloading, it is proposed 
that at least one of the mould parts is held in place so as to be sealed with respect to 
the support. 
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Further simplification of the configuration can be accomplished in that, in order to 
provide a preloading force, provision is made for an area of pressure action that is 
delimited by a circumferential seal. 

To ensure a high-quality pressure seal with minimal device complexity, provision 
is made for the guide elements to be arranged outside the area of pressure action. 

Large-area contact of the seal lip during the application of pressure is supported 
in that the seal lip has a base block that is connected by a tapered part to a seal lip, 
sections of which lip extend a distance from a base projection of the base block and, in 
combination with the base projection, delimits a seal notch. 

In particular, in order to achieve intended deformation of the seal, it is useful for 
the seal notch to be arranged to face an area of pressure action. 

Example embodiments of the invention are represented schematically in the 
drawings. Shown are: 

Fig. 1 : a perspective view of a blow station for manufacturing containers from 
preforms, 

Fig. 2: a longitudinal section through a blow mould in which a preform is 

stretched and expanded, 
Fig. 3: a sketch to illustrate a basic structure of a device for blow moulding of 

containers, 

Fig. 4: a horizontal cross-section through a blow station with two supports 
arranged to pivot relative to one another, and a blow mould segment that 
slides relative to its support, 
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Fig. 5: an embodiment modified with respect to Fig. 4, using an outer shell 
between the mould supports and the blow mould segments, 

Fig. 6: another cross-section to illustrate the installation position of the mounting 
elements in the area of the mould supports, 

Fig. 7: a side view of the blow station, 

Fig. 8: an enlarged cross-sectional view of a seal, and 

Fig. 9: a view of the seal from Fig. 8 during the application of a pressure medium. 

The basic structure of a device for blow moulding the preforms (1) into containers 
(13) is shown in Fig. 1 and Fig. 2. 

The device for forming the container (13) consists essentially of a blow station 
(33), which is equipped with a blow mould (34) into which can be inserted a preform (1). 
The preform (1) can be an injection-moulded part of polyethylene terephthalate. To 
permit insertion of the preform (1 ) in the blow mould (34) and to permit removal of the 
finished container, the blow mould (34) is composed of mould parts (35, 36) and a 
bottom piece (37) that can be positioned by a lifting apparatus (38). The preform (1) can 
be held in the area of the blow station (33) by a transport mandrel (39), which passes 
through a plurality of treatment stations within the device along with the preform (1). 
However, it is also possible to insert the preform (1) directly in the blow mould (34) 
through the use of grippers, for example, or other handling means. 

To permit the delivery of compressed air, a connecting flask (40) is arranged 
beneath the transport mandrel (39); this flask supplies compressed air to the preform (1) 
and simultaneously provides sealing relative to the transport mandrel (39). In a modified 
design, it is also possible to use fixed compressed air lines, of course. 
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Stretching of the preform (1) is accomplished with the aid of a stretching rod (41), 
which is positioned by a cylinder (42). However, it is also possible to accomplish 
mechanical positioning of the stretching rod (41 ) by means of cam segments acted 
upon by follower rollers. The use of cam segments is particularly useful when a plurality 
of blow stations (33) are arranged on a rotating blow wheel. Use of cylinders (42) is 
useful when stationary blow stations (33) are provided. 

In the embodiment shown in Fig. 1 , the stretching system is designed such that a 
tandem arrangement of two cylinders (42) is provided. Before the start of the actual 
stretching process, the stretching rod (41) is first moved by a primary cylinder (43) into 
the region of the bottom (7) of the preform (1). During the actual stretching process, the 
primary cylinder (43) with extended stretching rod is positioned, together with a carriage 
(44) bearing the primary cylinder (43), by a secondary cylinder (45) or via a cam control. 
In particular, the intent is to use cam control of the secondary cylinder (45) in such a 
way that a current stretching position is given by a guide roll (46), which slides along a 
curved path during the stretching process. The guide roll (46) is pressed against the 
guide path by the secondary cylinder (45). The carriage (44) slides along two guide 
elements (47). 

After the mould parts (35, 36) in the vicinity of supports (48, 49) have closed, the 
supports (48) lock relative to one another by means of a locking device (50). 

In order to adjust to various shapes of the mouth section (2), provision is made to 
use separate thread inserts (51) in the area of the blow mould (34), as shown in Fig. 2. 

In addition to the blow-moulded container (13), Fig. 2 also shows the preform (1), 
indicated by dashed lines, and a developing container bubble (14) in schematic form. 
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Fig. 3 shows the basic structure of a blow moulding machine that is equipped 
with a rotating heat wheel (52) as well as a rotating blow wheel (53). Starting at a 
preform inlet (54), the preforms (1) are transported by transfer wheels (55, 56) into the 
area of the heat wheel (52). Arranged along the heat wheel (52) are radiant heaters (57) 
and fans (58) for temperature treatment of the preforms (1 ). After sufficient temperature 
treatment of the preforms (1), they are transferred to the heat wheel (52); the blow 
stations (33) are arranged near the latter. The finished, blow moulded containers (13) 
are delivered to an output section (59) by additional transfer wheels. 

To be able to mould a preform (1) into a container (13) in such a way that the 
container (13) has material properties that ensure a long shelf life of foods, more 
particularly beverages, placed in the container (13), special process steps must be 
followed during the heating and orientation of the preforms (1). Moreover, beneficial 
effects can be achieved by adhering to special dimensioning guidelines. 

A variety of plastics can be used as the thermoplastic material. Examples of 
plastics that may be used include PET, PEN and polypropylene. 

Expansion of the preforms (1) during the orientation process is accomplished 
through the delivery of compressed air. The delivery of compressed air is divided into a 
preblow phase, in which gas, for example compressed air, is delivered at a low pressure 
level, and a subsequent primary blow phase, in which gas is delivered at a higher 
pressure level. Typically, compressed air at a pressure in the range from 10 bar to 25 
bar is used during the preblow phase, and compressed air at a pressure in the range 
from 25 bar to 40 bar is used during the primary blow phase. 
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It can be seen from the horizontal cross-section view in Fig. 4 that the supports 
(48, 49) are arranged to pivot relative to an axis of rotation (2). The locking device (50) 
is located in the vicinity of the edges of the support (48, 49) facing away from the axis of 
rotation (2), and can consist of a locking pin (3) that is carried in locking sleeves (4). In 
particular, the intent is for the supports (48, 49) to be equipped alternatingly with locking 
sleeves (4) in such a way that, when the locking pin (3) is moved, the supports (48, 49) 
are either locked or released relative to one another, depending on the position at the 
time. 

It can also be seen from Fig. 4 that the mould part (36) is held relative to the 
associated support (49) by a guide element (5). The guide element (5) permits the 
mould part (36) to slide relative to the support (49) toward a preloading axis (16). In 
particular, the intent is to position the preloading axis (6) essentially perpendicular to a 
parting surface (7). 

The guide element (5) consists essentially of a hard core (8) that is embedded in 
an elastomer (9). In the embodiment shown in Fig. 4, the elastomer (9) is surrounded by 
a sleeve (10) whose position toward the preloading axis (6) is predetermined by an 
outer flange (1 1 ) relative to the support (49). In particular, the intent is to arrange the 
sleeve (10) concentric to the preloading axis (6), and the elastomer (9) likewise 
annularly relative to the preloading axis (6). The mould part (36) is connected to the 
core (8) by a threaded fastener (12). 

On account of the core (8) being embedded in the elastomer (9), it is possible to 
accomplish relative motion of the core (8) with respect to the support (49) toward the 
preloading axis (6). Once an appropriate regulating force stops being applied to the 
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mould part (36), the inherent elasticity of the elastomer (9) generates a restoring force, 
which can be supported if necessary by additional spring forces from separate spring 
elements or by an active restoring force opposing the regulating force. 

For the application of preloading forces, the particular intent is to arrange a seal 
(14) between the mould part (36) and the support (49); this seal encloses an area of 
pressure action (15). A pneumatic overpressure can be directed toward the area of 
pressure action (15), which generates the action offeree as a function of the exposed 
area of action. 

In addition, the combination of the elastomer (9) and the core (8) makes it 
possible to make positioning movements transverse or diagonal to the preloading axis 
(6). Such movements can be necessary on account of manufacturing tolerances, if 
alignment elements (16, 17), which can take the form of appropriate prismatic stones for 
example, engage in one another when the mould parts (35, 36) are brought together 
and accomplish exact alignment of the mould parts (35, 36) relative to one another. 

Fig. 5 shows an embodiment in which intermediate shells (18) are arranged 
between the mould parts (35, 36) and the supports (48, 49). In this case, the 
intermediate shells (18) hold the mould parts (35, 36), for example with the aid of quick- 
release fasteners. In this embodiment, the seal (14) is located in the vicinity of a back of 
the intermediate shell (18) facing the supports (49). Guidance and mounting of the 
intermediate shell (18) relative to the support (49), in turn, can be accomplished by the 
guide elements (5) with core (8) and elastomer (9) shown in Fig. 4. 

Supply of the pressurized gas to the area of pressure action (15), which is 
encompassed by the seal (14), is accomplished by a pressure feed line (19). After 
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appropriate pneumatic switching operations have been performed, the pressurized gas 
can be bled off again through the pressure feed line (19). 

Fig. 6 shows an embodiment in which a spring element (20) supports restoration 
of the mould part (36) after application of the preloading force has stopped. The spring 
element (20) can take the form of a coil spring that is arranged in a depression (21) in 
the support (49), and acts upon a connecting pin (23) either directly or through an 
interposed clamping sleeve (22); said connecting pin is screwed into the mould part (36) 
or an intermediate shell (18) and extends through the support (49). 

Fig. 7 shows the spatial arrangement of two guide elements (5), four spring 
elements (20) and the seal (14) relative to one another when an intermediate shell (18) 
is used. It is evident that a symmetrical arrangement of the components relative to a 
center line has been realized. In particular, the spring elements (20) and the guide 
elements (5) are arranged outside of the area of pressure action, as well. 

Fig. 8 shows an enlarged cross-section of the cross-sectional profile of the seal 
(14). It is evident, in particular, that the seal (14) has a base block (24) that can be 
inserted in the mould part (36) or the intermediate shell (18) and is held thereby. The 
base block (24) transitions through a tapered part (25) to a seal lip (26). The seal lip 
(26) delimits, across from a base projection (27) of the base block (24), a U-shaped or 
V-shaped seal notch (28). 

Fig. 9 shows the seal (14) during the application of pressure on the pressure 
action area (15). Here, a space occurring between the support (48) and the mould part 
(36) or the intermediate shell (18) is shown enlarged as compared to real conditions in 
order to illustrate the deformation of the seal (14). It is evident, in particular, that a 
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deformation in the vicinity of the tapered part (25) occurs in such a way that the seal lip 
(26) makes large area contact with the support (48). Extremely good sealing action is 
achieved in this way. The deformation takes place as a result of the application of 
pressure in the pressure action area (15). After the application of pressure is stopped, 
the seal (14) returns to its original shape as a result of the restoring forces inherent in 
the material. 



13 



"11 ■- 

« Jit , 



.3, 



1H 



Claims 

1 . Device for blow moulding containers of a thermoplastic material that has at least 
one blow station with at least one blow mould that is comprised of at least two 
blow mould segments held by supports and wherein at least one of the blow 
mould segments is arranged such that it can slide relative to its support, 
characterized in that the support (48, 49) is equipped with at least two guide 
elements (5) for the movable blow mould segment and in that the guide element 
(5) has a hard core (8) that is connected to the blow mould segment and that is 
embedded, at least in part, in an elastomer (9) that is carried by the support (48, 
49). 

2. Device in accordance with claim 1, characterized in that sections of the core (8) 
protrude out of the elastomer (9). 

3. Device in accordance with claim 1 or 2, characterized in that the core (8) is 
connected to the blow mould segment by a coupling element. 

4. Device in accordance with one of claims 1 through 3, characterized in that the 
combination of the core (8) and the elastomer (9) is designed in the manner of a 
sleeve. 
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5. Device in accordance with one of claims 1 through 4, characterized in that the 
elastomer (9) surrounds the core (8) with a rounded shape. 

6. Device in accordance with one of claims 1 through 5, characterized in that the 
core (8) is directly connected to one mould part (35, 36). 

7. Device in accordance with one of claims 1 through 5, characterized in that the 
core (8) is connected to an intermediate shell (18) that supports the mould part 
(35, 36). 

8. Device in accordance with one of claims 1 through 7, characterized in that the 
supports (48, 49) are hinge-jointed to one another. 

9. Device in accordance with one of claims 1 through 8, characterized in that 
provision is made for the application of pressure to determine positioning of the 
movable blow mould segment. 

10. Device in accordance with one of claims 1 through 9, characterized in that one 
of the mould parts (35, 36) can be pneumatically braced with respect to the other 
mould part (35, 36). 
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1 1 . Device in accordance with one of claims 1 through 10, characterized in that at 
least one of the mould parts (35, 36) is held in place so as to be sealed with 
respect to the support (48, 49). 

12. Device in accordance with one of claims 1 through 1 1 , characterized in that, in 
order to provide a preloading force, provision is made for an area of pressure 
action (15) that is delimited by a circumferential seal (14). 

13. Device in accordance with one of claims 10 through 12, characterized in that 
the guide elements (5) are arranged outside the area of pressure action. 

14. Device for blow moulding containers of a thermoplastic material that has at least 

* 

one blow station with at least one blow mould that is comprised of at least two 
blow mould segments held by supports and wherein at least one of the blow 
mould segments is arranged such that it can slide relative to its support, 
characterized in that the blow mould segment is sealed by a circumferential 
elastomer seal (14) with respect to the support (48, 49) in an area of action 
provided for the application of pneumatic pressure, and in that the seal (14) has a 
seal lip (26) that makes area contact with the support (48, 49) when pressure is 
applied. 

15. Device in accordance with claim 14, characterized in that the seal lip (26) has a 
base block (24) that is connected by a tapered part (25) to a seal lip (26), 
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sections of which extend a distance from a base projection (27) of the base block 
(24) and, in combination with the base projection (27), delimits a seal notch (28). 

16. Device in accordance with claim 14 or 15, characterized in that the seal notch 
(28) is arranged to face an area of pressure action (15). 
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Abstract 

The device is used for blow moulding containers of a thermoplastic material and 
has at least one blow station with at least one blow mould. The blow mould is comprised 
of at least two blow mould segments held by supports. At least one of the blow mould 
segments is arranged such that it can slide relative to its support. The support is 
equipped with at least two guide elements for the movable blow mould segment. The 
guide element has a hard core that is connected to the blow mould segment. In 
addition, the core is embedded, at least in part, in an elastomer that is carried by the 
support. A circumferential seal made of an elastomer is provided in order to make 
available an area of pressure action in order to support pneumatic positioning of the 
blow mould segment; this seal has a seal lip that makes area contact with the support 
when pressure is applied. 
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Declaration and Power of Attorney for Patent Application 
Erklarung fiir Patentanmeldungen mit Vollmacht 

German Language Declaration 



Als nacshstehend benannter Erfinder erklare ich hiermit an Eides 
Statt: 



As a below named inventor, I hereby declare that: 



daB mein Wohnsitz, meine Postanschrift und meine Staatsangehorigkeit 
den im nachstehenden nach meinem Namen aufgefuhrten Angaben 
entsprechen, daB ich nach bestem Wissen der ursprungliche, erste und 
alleinige Erfinder (falls nachstehend nur ein Name angegeben ist) oder em 
ursprunglicher, erster und Miterfinder (falls nachstehend mehrere Namen 
aufgefuhrt sind) des Gegenstandes bin, fur den dieser Antrag gestellt wird 
und fur den den ein Patent fur die Erfindung mit folgendem Titel 
beantragt wird: 



My residence, post office address and citizenship are as stated next to 
my name. 



I believe I am the original, first and sole inventor (if only one name is 
listed below) or an original, first and joint inventor (if plural names are 
listed below) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled 



Device For Blow Moulding Containers 

Device For Blow Moulding Containers 



deren Beschreibung hier beigefiigt ist, es sei denn (in diesem Falle 
Zutreffendes bitte ankreuzen), diese Erfindung 

M wurde angemeldet am December 21. 2001 

unter der US-Anmeldenummer oder unter der 

Internationalen Anmeldenummer im Rahmen des 

Vertrags uber die Zusammenarbeit auf dem Gebiet 

des Patentwesens (PCT) 

10/019,149 und am 

December 21, 2001 abgeandert (falls 
zutreffend). 



the specification of which is attached heretounless the following box is 
checked: 

S was filed on December 21, 2001 

as United States Application Number or PCT 
International Application Number 
10/019,149 and was amended on 
December 21, 2001 (if applicable). 



Ich bestatige hiermit, daB ich den Inhalt der oben angegebenen 
Patentanmeldung, einschlieBlich der Anspruche, die eventuell durch 
einen oben erwahnten Zusatzantrag abgeandert wurde, durchgesehen 
und verstanden habe 

Ich erkenne meine Pflicht zur Offenbarung jeglicher Informationen an, 
die zur Prufung der Patentfahigkeit in Einklang mit Titel 37, Code of 
Federal Regulations, § 1.56 von Belang sind. 



I hereby state that I have reviewed and understand the contents of the 
above identified specification, including the claims, as amended by any 
amendment referred to above. 



I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, § 
1 .56 
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German Language Declaration 



Ich beanspruche hiermit auslandische Pnontatsvorteile gemaG Title 35, United 
States Code, § US-Code, § 119 (a)-(d), bzw § 365(b) aller unten aufgefuhrten 
Auslandsanmeldungen fur Patente Oder Erfmderurkunden, oder § 365(a) aller 
PCT internationalen Anmeldungen, welche wenigstens em Land ausser den 
Vereinigten Staaten von Amerika benennen, und habe nachstehend durch 
ankreuzen samtliche Auslands- anmeldungen fur Patente bzw Erfmderurkunden 
oder PCT international Anmeldungen angegeben, deren Anmeldetag dem der 
Anmeldung, fur welche Priontat beansprucht wird, vorangeht 

Prior Foreign Applications 

(Friihere auslandische Anmeldungen) 



199 29 033.4 

(Number) 

(Nummer) 



Germany 

(Country) 
(Land) 



(Number) 
(Nummer) 



(Country) 
(Land) 



Ich beanspruche hiermit Pnontatsvorteile unter Title 35, US-Code, § 119(e) aller 
US-Hilfsanmeldungen wie unten aufgezahlt 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



I hereby claim foreign priority under Title 35, 1 1 9(a)-(d) or § 365(b) of any foreign 
application(s) for patent or inventor's certificate, or § 365(a) of any PCT 
International application which designated at least one country other than the 
United States, listed below and have also identified below, by checking the box, 
any foreign application for patent or inventor's certificate, or PCT International 
application having a filing date before that of the application on which priority is 
claimed 

Priority Not Claimed 
Prioritat nicht beanspruct 



25 / June /1999 
(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 



□ 



□ 



(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 



I hereby claim the benefit under Title 35, United States Code, § 1 19(e) of any 
United States provisional application(s)listed below 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



Ich beanspruche hiermit die mir unter Title 35, US-Code, § 120 zustehenden 
Vorteile aller unten aufgefuhrten US-Patentanmeldungen bzw § 365(c) aller PCT 
internationalen Anmeldungen, welche die Vereinigten Staaten von Amerika 
benennen, und erkenne, insofern der Gegenstand ernes jeden fruheren 
Anspruchs dieser Patentanmeldung nicht in einer US-Patentanmeldung, bzw 
PCT internationalen Anmeldung in in einer gemaB dem ersten Absatz von Title 
35, US-Code, § 112 vorgeschriebenen Art und Weise offenbart wurde, meine 
Pflicht zur Offenbarung jeglicher Informationen an, die zur Prufung der 
Patentfahigkeit in Einklang mit Title 37, Code of Federal Regulations, § 1 56 von 
Be!ang sind und die im Zeitraum zwischen dem Anmeldetag der fruheren 
Patentanmeldung und dem nationalen oder im Rahmen des Vertrags uber die 
Zusammenarbeit auf dem Gebiet des Patentwesen (PCT) gultigen 
internationalen Anmeldetags bekannt geworden sind 



PCT/DE00/00948 
(Application No.) 
(Aktenzeichen) 



March 27, 2000 
(Filing Date) 
(Anmeldetag) 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



Ich erklare hiermit, daf3 alle in der vorliegenden Erklarung von mir gemachten 
Angaben nach bestem Wissen und Gewissen der Wahrheit entsprechen, und 
ferner daft ich diese eidesstattliche Erklarung in Kenntnis dessen ablege, daf3 
wissentlich und vorsatzhch falsche Angaben oder dergleichen gemaft § 1001, 
Title 18 des US-Code strafbar sind und mit Geldstrafe und/oder Gefangnis 
bestraft werden konnen und daG derartige wissentlich und vorsatzhch falsche 
Angaben die Rechtswirksamkeit der vorliegenden Patentanmeldung oder eines 
aufgrund deren erteilten Patentes gefahrden konnen 



I hereby claim the benefit under Title 35, United States Code, § 120 of any 
United States application(s), or § 365(c) of any PCT International application 
designating the United States, listed below and, insofar as the subject matter of 
each of the claims of this application is not disclosed in the prior United States or 
PCT International application in the manner provided by the first paragraph of 
Title 35, United States Code, § 112, I acknowledge the duty to disclose 
information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1 56 which became available between the filing date of 
the prior application and the national or PCT International filing date of this 
application 



Published 

(Status) (patented, pending, abandoned) 
(Status) (patentiert, schwebend, aufgegeben) 



(Status) (patented, pending, abandoned) 
(Status) (patentiert, schwebend, aufgegeben) 



I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true, 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful 
false statements may jeopardize the validity of the application or any patent 
issued thereon 
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German Language Declaration 



VERTRETUNGSVOLMACHT: Als benannter Erfinder beauftrage ich 
hiermit den (die) nachstehend aufgefuhrten Patentanwalt 
, (Patentanwalte) und/oder Vertreter mit der Verfolgung der 
vorliegenden Patentanmeldung sowie mit der Abwicklung aller damit 
verbundenen Angelegenheiten vor dem US-Patent- und Markenamt: 
(Name(n) und Registrationsnummer(n) aut listen) 
Richard L Carlson, Reg. No. 27863 

Postanschrift: ' Customer No. 27572 i 

Harness, Dickey & Pierce, P.L.C. j 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the 
following attorney(s) and/or agent(s) to prosecute this application and 
transact all business in the Patent and Trademark Office connected 
therewith: (list name and registration number) 



Richard L. Carlson, Reg. No. 27863 





Send Correspondence to y /^ Customer No 27572 

Harness, Dickey & Pierce, P.L.C. 



Telefonische Auskunfte: (Name und Telefonnummer) 



Richard L. Carlson - (248) 641-1600 





Direct Telephone Calls to: (name and telephone number) 
Richard L. Carlson - (248) 641-1600 



— f-HH 

Vor- und Zuname des einzigen oder ersten Erfinders Klaus Vogel 


^ ==^=^= |i 

Full name of sole qr first inventor Klaus Vogel 


Unterschrift des Erfinders l/^-^yC^ Datum S<f 0 OY". O £ 


Inventor's signature (/^^J/C^^ DaXe stfOft-. O 2 


Wohnsitz Ruetersbarg 4a. D-22885 Barsbuttel, Germany 


Residence Ruetersbarg 4a, D-22885 Barsbuttel, Germany T^t^ ' 


Staatsangehorigkeit Germany 


Citizenship Germany 


Postanschrift Ruetersbarg 4a, D-22885 Barsbuttel, Germany 


Post Office Address Ruetersbarg 4a, D-22885 Barsbuttel, Germany I 






Vor- und Zuname des zweiten Miterfinders (falls zutreffend) K^ichaef'^ 
Linke 


Full name of second joint inventor, if any Michael Linke 

A . ■ — 


Unterschrift des zweiten Erfinder ^^^^ Datum 


Second Inventor's signature DaXegfj}^ | 


Wohnsitz Scheunenkoppel 1 2, D-22926 Ahrensburg, Germany 


Residence Scheunenkoppel 12, D-22926 Ahrensburg, Germany 


Staatsangehorigkeit Germany 


Citizenship Germany 


Postanschrift Scheunenkoppel 12, D-22926 Ahrensburg, Germany 


Post Office Address Scheunenkoppel 12, D-22926 Ahrensburg, 
Germany 







D6Y 



(Supply similar information and signature for third and subsequent joint 
inventors.) 



(Im Falle dritter und weiterer Miterfinder sind die entsprechenden 
Informationen und Unterschriften hinzuzufugen.) 
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